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Description 

[00011 -me invention relates to an edible plastic spread having a continuous fatphase and optionally an aqueous 
phase Examples of such spreads are margarine, butter, halvarine or minarine. so-called 20% fat spreads and the like. 
[0002 For spreads other than butter typically a fat is employed that comprises liquid oil and structuring fat or hard- 
stock The hardstock typically consists of a rather complex mixture of triglycerides obtained by blending components 
from different origins, e.g. originating from different plant types, and usually at least some of these components have 
been subjected to chemical modification, i.e. partial hydrogenation and/or interesterification. 

[00031 Recently, some customers have developed a preference for products that are substantally free from trare fatty 
adds I e that have not been subjected to partial hydrogenation, or that contain only little partially hydrogenated fat 
[00041 To meel this need wre have studied v/ays to prepare such spreads using as component in the hardstock. fat 
derived from palm oil. e.g. palm oil as such, palm stearine fractions and mixtures «iereof. ^ 
[00051 Whereas initially trials seemed to give promising results, upon storage of the product at « 9 5 C as is ot^en 
aDDll«l for such spreads, after 1 or 2 weeks we observed the development of a very strange product defect^ Partdes 
bSan to develop in the product and they grew to a size as big as 2-3 mm or even bigger. When tetang such partdes 
out of the product e.g. with a little pin. and gently rubbing them between the fingere they would quiddy melt^ 
[00061 This defect is quite different from the well known product defects of sandiness and graininess. In the case of 
sandiness the particles have higher melting points, they do not melt so readily when rubbing them between the fingers. 
The well known graininess consists of partides which also melt at relatively low temperature but the partide sizes are 

rjjch smaller^ as the present one we had not observed before. We called it "tropical graininess". We have studied 
this problem. We have investigated the nature of these particles and found them to consist of fat. in particular of aggtom- 
erates of fat crystals. We have also found a way to substartiallypreverttiie development of this defect. 
[0008] Accordingly, the invention provides an edible plastic spread consisting of a continuous fatphase and optionally 
an aqueous phase wherein ttie fat of the fatphase: 

* Indudes at most 5% preferably 0-3% trans unsaturated fatty acid residue. ^ ■ ^ ^ 

" consists of 40 - 90%. preferably 50 - 85 % of liquid oil and 60 - 10%. preferably 50 - 15% of structunng fat which 
structuring fat 

- comprises chemically unmodified palm oil or one or more palm dl firadions or a combinatfon of 2 or more 

- *diS's^lTirogenated and/or interesterified f&t andtor animal fat sudi that the amount of interesterif ied fat is 
at most 70% of the structuring fat. 



* contains 



- at most X% symmetrical POP triglycerides or ^»u.Dor\^ 

- more than X % symmetrical POP triglycerides and contains asymmetrical PPO tnglycerides such that P20 <. 

1 fimAiPC^ P /P PO^ 

wherein P indicates palmitic add residues, O indicates oleic acid residues. P20 indicates the sum of POP and 
PPO triglycerides and X = 3.5, and 

* has an N20 & 4.5. preferably N20 s 5.0. 

[00091 Preferred embodiments of the spread are given in claims 2 -7. ,r>r>a^- , , 

HM101 We found that the occurrence of the tropical graininess depends on the amount of symmetrical POP triglycer- 
kles in the fat used in the continuous fat phase. By ensuring that the amount of POP triglycerides is not rnore than 3.5 A, 
preferably not more than 3.0%. especially not more than 2.5% the risk of such tropical graininess developing becomes 

fooiir' oll^^other hand, we fbund that, within certain limits, higher amounts of POP triglycerides may be present in 
the fat but in that case asymmetrical PPO triglycerides should be present as well. In that case the combin«l amount 
of POP and PPO, indicated as P20. should be equal to or less than 16-4(POP/PPO). preferably 15-4(POP/PPO). more 
preferably equal to or less than 14-4(POP/PPO). ^. . . ., ■ , h=.«= not hoon 

[00121 As used herein, the expression palm oil refers to diemically un-modified palm oil. i.e. palm oil that has not been 
subjected to hydrogenation or interesterification. except where indicated othenwise. ^ , •, 

[00131 For use in the strudural fat preferably palm oil and/or palm oil stearine are used. Compared with palm oil nud- 
fradion and palm oil deine. palm oil and especfally palm oil stearins provide the best strudural contribution to spreads 



J 
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in relation to their content of POP. The amount of POP in palm oil and fractions thereof can fluctuate substantially 
depending on the origin and the way the fractionation is carried out, but typical POP contents are: 



palm oil 


24 


% 


POP 


dry fractionated palm oil stearine 


22 


% 


POP 


dry fractionated palm oil oleine 


20 


% 


POP 


wet fractionated palm oil midfraction 


60 


% 


POP 



[0014] With the use of e.g. 15% palm oil stearine as the structuring fat in the fetblend to be used, the balance of the 
fetblend consisting of liquid oil, spreads might perhaps be made. However, such spreads would be very soft and vulner- 

15 able to oil exudation and other defects. Therefore, the structuring fat should comprise a component in addition to the 
palm oil and/or palm oil fractions. This additional component should be fat of animal origin or fat that has been chemi- 
cally modified by means of interesterification and/or hydrogenation or a combination thereof. If fat of animal origin is 
used, it can be used without nrxxiif ication or it can be fractionated, hydrogenated and/or interesterified. 
[0015] Examples of fats that can suitably be used as structuring fat in combination with the palm oil and/or palm oil 

20 fractions, are: 

* randomly interesterified palm oil or palm oil stearine 

* enzymatically interesterified mixtures of lauric fat arxi palm oil and/or palm oil stearine 

* partially hydrogenated palm or palm oil oleine. 
25 * butter fat or butter fat stearine 

* partially hydrogenated tallow oleine. 

[0016] When composing the structuring fat care should be taken ttiat the above given requirements for the amount of 
POP and in case of higher amounts of POP, also for the anxHjnt of PPO depending on the POP content, are observed.^ 

30 Care should also be taken that the trans content of the product does not exceed 5%. preferatily 3% and that the amount 
of interesterified fat in the structuring fat does not exceed 70%. Preferably the anrxjunt of interesterified fat does not 
exceed 50% of the structuring fat The amount of trans fatty add residues in the fat can be assessed in conventional 
manner, preferably using GLO. The POP content of the.fat can also be evaluated with conventional methods e.g. using 
GLG for tiie fatty acid analysis in combination witii carbon number analysis together with general knowledge about the 

35 fats employed in case these are relatively simple in TG structure, and/or in combination witii 2i30sitk>n analysis using 
partial hydrolysis of tine 1 .3 positions of the triglycerides and the 1 ,3 random disfribution assumption. Suitable methods 
are for example described in EP 78568 (FAME and Carbonnumber analysis). JAOCS 54. (1977), 208 (trans content). 
JAOCS (1991). 68(5^. 289-293 (Silverphase HPLC). F.D. Gunstone et al. The Lipid Handt>ook, 2nd edition. (1994). 
Chapman & Hall. London, pages 338-340 (Silver nitrate TLC) and A.O.C.S. Official Method Ch 3-91. 1-4 (2-position 

40 analysis). 

[001 7] For example, a component suitable for inclusion in the structural fat is palm oil hydrogenated to a slip melting 
point of 42-45**C. In such components, the typical POP content ranges from 12^17%, tiie trans fatty acid content is usu- 
ally less than 20%. while the components make good contributions to the structure of the products. 
[0018] As anotiier example, enzymatically interesterified mixtures of palmkernel oil and palm oil stearine. e.g. in 30- 
45 70/70-30 weight ratio, can make a good structural contribution while the POP content of such a component is much 
reduced compared with the corresponding physical mixture of palmkernel oil and palm oil stearine. However, such inter- 
esterified component should not be used at levels exceeding 70% of the structural fat. or else other crystallisation prob- 
lems may arise. 

[0019] We found that chemically unnrxxjified faurfc fat such as coconut oil. palmkernel oil or palmkernel stearine 
50 should not be used as the sole strucbiring fat component in addition to chemrcally unmodified palm oil or palm oil frac- 
tion. It may make the risk of tropical graininess developing in the spread larger. Such fat may however be included in 
the structuring fat as component additional to the palm oil and/or palm oil fraction(s) and the hydrogenated and/or inter- 
esterified fat and/or fat of animal origin. 

[0020] Preferakjiy the fat of the spread includes palm oil and/or palm oil stearine in a combined amount of 3-1 7%, more 
55 preferably 5-14%, while tiie fat is sut>stantially free from other fractions of palm oil. The amount of hydrogenated and/or 
interesterified fat and/or animal fat in the structuring fat preferably is 3-35%. more preferably 5-30%. calculated on the 
total fatblend used in the spread. The combined amount of tiiese 2 parts of the structuring fat preferably is 10-50%. 
espedaliy 15-40% cateulated on the weight of tiie fat. Otiier structuring fat. e.g. palm kernel oil or coconut oil is prefer- 
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ably not present in the fat at an amount exceeding 15%, more preferably its amount does not exceed 10% of the fat. 
[0021 ] In order to be able to obtain a spread that is sufficiently robust, e.g. that can withstand being kept at the break- 
fast table at ambient temperature for some time, preferably the iat is such that it has a solid fat content at 20'*C as meas- 
ured by NMR in a conventional manner (See e.g. Fette, Seifen, Austrichmittel, SQ, (1978). 180-186) following heating to 
5 60°C. 1 hour stabilisation at C'C and 30 minutes stabilisation at 20°C (the measuring temperature), of at least 5. Spe- 
cifically it is preferred for N20 to be 6-20 particularly 7-15. 

[0022] The liquid oil can be any edible oil liquid at ambient temperature e.g. soyabean oil, rapeseed oil, sunflower oil 
and the like and mixtures of 2 or nrK>re of such oils. The POP content of such oils is well below 1%. However, cottonseed 
oil may contain as much as 3% POP. Therefore, cottonseed oil is preferably not used as liquid oil, or only in small 
10 amounts in the fatblend. Liquid oil typically does not contain solid fat at 20*'C. preferably it is oil that does not contain 
solid fat at 1 5^*0. Because the liquid oil does not contribute to the solid fat content at 20''C, the type and amourrt of struc- 
turing fat should be chosen, within the above given constraints, such that the blend of structuring fat and liquid oil has 
a N20 value of at least 4.5. preferably of at least 5.0. 

[0023] The invention only applies to spreads the fat of which contains at least 40% liquid oil. preferably at least 50% 
15 of liquid oil. We found it quite remarkable that tropical graininess was not observed even at quite high contents of POP. 

if the liquki oil content was less than 40%. At an oil content between 40 and 50% the defect was observed occasionally 

but not often. At contents of liquid oil afc)ove 50%, the occurrence of tropical graininess In spreads containing chemically 

unmodified palm oil in the structuring fat was a substantial problem unless the above specified limits for POP or for POP 

in combination with PPO were observed. 
20 [0024] We found that in particular good spreads could be obtained having a low trans unsaturated fatty acid content 

and containing palm oil and/or palm oil fraction in the structuring fat if the overall composition was chosen such that the 

POP content was 1-3.5%. 

[0025] Plastic spread does not need to contain an aqueous phase, but preferably the spread comprises 20-85%, more 
preferably 35-85%, espedalty 60-83% continuous fatphase. the balance consisting of dispersed aqueous phase. 
25 [0026] The fatphase may comprise, apart from fat other ingredients such as emulsif iers, cotorants. flavours, vitamins 
etc. The aqueous phase, If present, may contain water, ingredients derived from milk, food grade acid, preservative, fla- 
vour etc. 

[0027] Whether tropical graininess develops in a spread does not depend solely on the fat composition. For example, 
a spread containing as fat a blend of 25% palm oil stearine and 75% sunflower oil does not always develop tropical 

30 graininess. The risk of this occurring is influenced by processing and storage conditions. For example, if the consumer 
leaves the product repeatedly at the breakfast tat>le for several hours at temperatures of 20-25''C and then puts the 
product back in the refrigerator at S'^C, this strongly increases the risk of the defect developing. Near the limits of the 
atxsve given requirements the risk of the defect dei^etoping is low but the problem may still occur if the product is sub- 
jected to very demanding storage conditions. Especially with such borderline compositions, we found that the risk can 

35 be reduced by choosing certain processing conditions. 

[0028] The invention encompasses a process for preparing the present spread wherein the composition that is to con- 
stitute the spread is subjected to cooling arxi working to cause crystallisation of fat such that the temperature of the 
composition immediately after the cooling and working treatment is at most lO'^C. 

[0029] Conventionally when preparing such products, the temperature of the composition sut>sequent to the cooling 
40 and working treatment and prior to packing is typically 1 2-1 7*^0. The product is then fed to the packing line to be packed 
and then stored in a cokJ store at e.g. 5- 10*^0. We found that to prevent the tropical graininess from developing when 
using this kind of fat blend the temperature immediately after the cooling and working treatment of the composition 
ready to be packed should preferably be at most 10*C, more preferably O-S^'C, especially 2-6**C. 
[0030] The cooling and working treatment can conveniently be effected using conventional spread manufacturing 
45 equipment Preferably the treatment is carried out in one or more scraped surface heat exchangers, e.g. Votator® A- 
units, optionally combined with 1 or more stirred crystallizers, e.g. Votator C-units. At the end a resting tube, e.g. a Vota- 
tor B-unit may be employed, but preferably the last unit of the equipment employed to impart the cooling and working is 
a stirred crystallizer. A suitable unit sequence is for example first one or more A-units. followed by a C-unit or possibly 
a B-unit 

so [0031] Appropriately, the composition that is to constitute the product is prepared such that the fat contained in it is 
substantially free from crystallised fat before the start of the cooling and working treatrrient, e.g. by ensuring tiiat the 
temperature is sufficiently high. The cooling and working is then effected such that the temperature of the composition 
immediately following this treatment is sufficientiy low, i.e. at most 10°C, preferably 0-8°C, more preferably 2-6**C. This 
can be achieved by adjusting throughput, chilling on the cooling units and stirring speed in the crystal Users. FoDcwing 

55 this ti-eatment the product is ready to be packed. To pass the composition to and through the packing machine it will in 
practice be unavoidable that it is subjected to some working, e.g. caused by pumps, passage through pipes etc. How- 
ever such treatment is only intended to achieve a smooth packing operation and is quite different from the cooling and 
working treatment to cause crystallisation of fat to occur, which is applied deliberately and designed to obtain a product 



4 



EP0 831 711 B1 

with a plastic texture, which gives it its spreadable character. The critical temperature is the one the composition has 

immediately after this deliberate cooling and working treatment, prior to passage to the packing line. 

[0032] Throughout this specification, all percentages, parts and proportions are by weight, unless indicated othenvise. 

5 Example 1 and comparative examoies A-C 

[0033] A fatblend is prepared from the following components 

1 0 % palm oil hydrogenated to a slip melting point of 45 *»C 
10 1 0 % palm oil slearine (dry fractionated) 
8 % palmkernel stearine (dry fractionated) 
72 % low erudc acid rapeseed oil 

[0034] The fatblend contains about 3.5% POP. Its content of frans unsaturated fatty add residues Is about 2%. 
15 [0035] A fat phase composition Is prepared by mixing 99.7 parts of fatblend with 0.2 parts of ledthin, 0. 1 part of mon- 
odiglyceride and small amounts of p-carotene solution and flavour. 

[0036] An aqueous phase composition is prepared from 5 parts txjttermilKpowder. 1 part salt, small amounts off fla- 
vour, 94 part water and dtric acid to obtain a pH of 4.3. 

[0037] 80 parts of fat phase composition and 20 parts of aqueous phase composition are combined arxJ processed 
20 in a conventional manner using a Votator. to obtain a spread which is packed in tubs. The product is stored at 5 "C. After 
3 weeks storage, tiie product is substantially the same as 1 day after production. No tropical grains have developed in 
the product. 

[0038] For connparison, margarines were made using the following fatfcriends: 



25 



25 % dryfractionated palm oil stearine 
75 % sunflower oil 
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B 

23% 

8% 

4% 

3% 

62% 



palm oil 

palm oil hydrogenated to a slip melting point of 45 **C 
cottonseed oil hydrogenated to a slip melting point of 36 ^'C 
palmkernel oil 
cottonseed oil 



40 
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SO 
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20 % palm oil 

1 8 % palm oil hydrogenated to a slip melting point of 42 ^'C 

8% palm kernel oil 

54 % of a mixture of rapeseed oil, soyabean oil and sunflower dl 

[0039] The POP contents of the blend were about 5.2%. 8.1% and 7.8% for blends A, B and C respectively. The PPO 
contents of the 3 blends were 1 .4, 1 .6 and 1 .9% respectively. Thus none of ttiese 3 blends met the requirement of P20 
^ 16-4(POP/PPO) (see table 1 below). All 3 blends contained about 3% or less trans unsaturated fatty add residues. 
After 3 weeks storage of the margarines at 5 "C, in all 3 products substantial amounts off grains witii a size as big as 1 
- 3 mm, refflecting tropfoal graininess, had developed. 

Table 1 





POP 


PPO 


P20 


16-4(POP/PPO) 


Example 1 


3.5 


1.0 


4.5 


2.0 


Comp.A 


5.2 


1.4 


6.6 


1.1 


Comp.B 


8.1 


1.6 


9.7 


-4.2 
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Table 1 (continued) 





POP 


PPO 


P20 


16-4(POP/PPO) 


Comp.C 


7.8 


1.9 


9.7 


-0.4 



Comparative examples D and E 

[0040] Two shortening spreads, consisting of fat only, were prepared to Investigate the similarity or difference with 
respect to tropical graininess development of POP and SOS wherein S indicates stearic acid residues. 
[0041] The fat compositions used and the amount of the most relevant triglycerides of the two products are given in 
table 2. 



Table 2 



Comparative example 


D 


E 


Fat composition 






Sheastearin 


12.2 




Palm midf faction (solvent) 




12.0 


Fully hardened palmstearin(dry) 


3.7 


3.6 


Sunflower oil 


84.1 


84.4 


Triglycerides " 






POP 


0.0 


6.8 


PPO 


0.0 


0.7 


SOS 


8.6 


0.1 


H3 


4.0 


4.1 


HOH 


9.6 


8.5 



* H indicates saturated fatty acid residues with 16 
or more cartjon atoms in the chain 



[0042] The shortening spreads were processed by passage through a scraped surface heat exchanger operated with 
1500 scrapings per minute using a throughput of 4 kg/h. The exit temperature of the composition was 15 "C. The prod- 
ucts were filled into tubs and stored at 5*^C. 

[0043] After 3 weeks storage, comparative example D had a normal smooth structure without grains. In sample E 
large grains had developed. 

[0044] The attached figures 1 -4 show light microscopy pictures of samples D and E. In each of the figures, the a-f igure 
is a magnification such that the whole width of the picture corresponds to 2.55 mm of the sample. For each of the b- 
f igures. the width of the picture corresponds to 4.8 mm of the sample. 

[0045] The pictures in figures 1 and 2 are from sample D. the sample thickness in figure 1 being 0.01 mm and in figure 
2 being 0.1 mm. The structures are smooth and regular and show a normal fat crystal network of a regular plastic short- 
ening spread consisting of fat only (the few larger Wack spots in fig. 2b are imperfections in sample preparation). 
[0046] The pictures in figures 3 and 4 are from sample E, the sample thickness of figure 3 being 0.01 mm and that of 
figure 4 being 0.1 mm. The pictures show large irregularities in the structure, the grains. The grains in figure 3 are so 
large that a single whole grain cannot be shown on tiie picture. It should be kept in mind however that because of the 
small sample thickness required, the grains are flattened and therefore appear somewhat larger in the picture than they 
actually are. Typical grain diameter in sample E was about 2 mm. 

[0047] These trials show that the tropical graininess defect is typical for POP For \he SOS triglycerkle it was not 

observed. 

Examples 2-3 and comparative example F 



[0048] Plastic shortening spreads consisting of fat only were prepared having a P20 content of about 1 0% and having 
different POP/PPO ratios. 
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[0049] The fet compositions employed, their N-values and the amounts of the relevant triglycerides in the composi- 
tions are shown in table 3. In the measurement of the N-vatues of these samples. 16 hours stabilisation at C'C instead 
of 1 hour was applied. 



Tables 



IS 



25 



Example 


2 


3 


F 


Fatcomposit}on(%) 








Chem. interesterified palm oil 






1 f.o 


Palm midfraction (solvent) 


4.2 


6.9 


7.7 


Patmstearine (dry) 


~ 




2.2 


Sunflower oil 


66.1 


70.8 


72.6 










POP 


4.8 


5.7 


6.3 


PPO 


5.0 


4.0 


3.4 


POP/PPO 


1.0 


1.4 


1.8 


P20 


9.8 


9.7 


9.7 


16-4(POP/PPO) 


12.2 


10.3 


8.6 


N'values 








NIC 


19.3 


17.1 


15.7 


N20 


9.1 


6.9 


6.7 


N30 


4.1 


2.7 


2.9 


N35 


2.7 


1.8 


1.5 



[0050] The samples were produced as descnbed in example D. They were stored for 1 week at S^'C. then kept for 1 
day at 25«*C and then stored for 5 weeks at 5**C. 
35 [0051] The samples of examples 2 and 3 had remained smooth, in those of comparative example F unacceptable 
grains had developed. 

Example 3 and com pafative example G. 

40 [0052] Plastic spreads were produced the fat of which had a P20 content of about 6% and that had a POP/PPO ratio 
of about 2 or of about 4. 

[0053] The fat compositions empk>yed. the relevant triglyceride contents and the N-values of the fatblends are shown 
In Tak3le 4. 

45 



50 
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Table 4 





3 




Fatcomposltion (%) 






raim oil 


10.0 


14.7 


leiiiiii^ii J liiicitJolcililcU paim ON 






rcUIIIoLecll lllo ^Ul/y 




f . 1 


Sunflower oil 


77.2 


78.2 


Triglycerides 






POP 


4.0 


4.9 


PPO 


2.0 


1.1 


POP/PPO 


2.0 


4.4 


P20 


6.0 


6.0 


16-4(POP/PPO) 


8.0 


-1.8 


N-values 






N10 


8.9 


6.3 


N20 


4.7 


3.9 


N30 


2.2 


2.2 


N35 


1.9 


1.2 



[0054] In this case the POP and PPO contents of the fetblends were determined by assessing their contents in the 
individual components and then calculating the contents for the total blends. 

[0055] For palm oil. the overall fatty acid composition and the fatty acid composition on the 2ix>sition of the triglycer- 
ides were detenmtned. From this, the fatty acid composition of the 1 .3 positions was calculated. The PPO and POP con- 
tents were calculated from these data using the 1,3-position random distribution (see e.g. M.H. Ctoleman and W.C. 
Fulton, 5th Int. Conf. Biochem. Problems of Lipids, Pergamon Press, London (1961)) and 2-position random distribution 
approximations. 

[0056] The PPO and POP contents of tiie chemically interesterif ied palm oil were calculated from the overall fatty acid 
composition on the basis of tiie overall random distribution of a chemically interesterified fat (That the reaction had 
been complete had been monitored during tiie process on the basis of slip melting point and unstabilized N-value 
measurement). 

[0057] For the palmstearine, AgN03 thin layer chromatography was applied. The spots of the H^3. H^20. H^02 + 
H^2U H^OL + 03 and "other" (more highly unsaturated) triglyceride (TG) groups, wherein Indicates saturated fatty 
acid residues and L indicates linoleic acid residues were recovered from tiie plate. To each of them saturated CI 7 
methyl ester was added as intemal standard. The fat was extracted from the material and converted to FAME and tiie 
fatty acid composition of each group was determined by gaschromatography. From these data also the amount of each 
of tiie TG groups in the palmstearin was calculated- The H^20 group was further analysed in a con^esponding manner 
for its 2-position fatty acid composition. Within tills group tfie 1,3 random and tiie 2-random approximations were 
employed to calculate the POP and PPO contents. 

[0058] Sunflower oil could be analysed for POP and PPO contents in the same way as described above for palm oil, 
but from the generally known properties of sunflower oil it can be concluded ttiat the POP and PPO contents in this oil 
are negligable. 

[0059] The results of tiiese analyses were: 



% 


POP 


PPO 


palm oil 


23.0 


5.2 



8 



20 



25 
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(continued) 



% 


POP 


PPO 


chemically interesterified palm oil 
palm stearine 
sunflower oil 


8.1 
21.1 


16.5 
5.1 



[0060] The spreads were produced using the fbllOMring composition 

10 

79.75 % fatcomposition 
0.08 % monoglyceride 
0.07 % soybean lecithin 
0.1 % colourant 
15 17.0% water 
1.5% salt 
1.5% wheypowder 
p.m. lactic add to pH 5.2 

[0061 ] The spreads were produced using an AAC sequence. The temperature after the second A-unit was 5°C, that 
after the C-unit was 7°C- The A-units were operated at 800 rpm, the C-unit at 150 rpm. TTie residence time in the C-unit 
was at)out 40 seconds. The products were filled in tutxs, stored at 5°C and a^aluated after 3 months. The samples of 
example 3 remained smooth showing no problems, tn the samples of comparative example G grains had developed in 
the product and the product was not acceptable. 

[0062] Using these same compositions, spreads were also produced using less cNlling on the A-units. such that the 
temperature after the second A-unIt was about 11.5**C and the temperature after the C-unit about 13**C. With this 
processing, the samples of composition G developed still substantially more grains, while those of example 3 remained 
acceptable. 

30 Example 4 and comparative example H 

[0063] Examples 3 and G were repeated except that in the fatblend 10% sunflower, calculated on total fatblend com- 
position, was replaced with 1 0% of a chemically interesterified mixture of 60 parts fully hydrogenated palmkernei oil and 
40 parts fully hydrogenated palm oil, to obtain example 4 and comparative example H. respectively. 
35 [0064] The N-values of the fatblends were: 



40 



Example 


4 


H 


N10 


19.4 


17.8 


N20 


10.8 


10.0 


N30 


4.6 


4.4 


N35 


2.0 


1.6 



[0065] Because the specific interesterified component introduced in these trials is fully saturated, while the POP and 
PPO contents of sunflower oil are negligable, the POP and PPO corrtents for the fatblends of examples 4 and H were 
so the same as those for examples 3 and G. respectively 

[0066] For both processing conditions, the samples of example 4 remained good, while those of example H exhibited 
unacceptatDle tropical graininess. 

[0067] The chemically interesterified fat incorporated in these trials is rich in H2M triglycerides wherein M indicates 
saturated fatty acids with 10-14 carbon atoms in the chain. Such H2M triglycerides have often been proposed in the 
55 literature as a remedy against various crystallisation defects, e.g. to prevent bloom in confectionery. 

[0068] The trials of these examples indicate that H2M triglycerides can be present in the present products without 
adverse effect, but they are not effective as inhibitor to prevent the development of tropical graininess. 
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Comparative examples i and J 

[0069] These trials were designed to investigate the effect of the amount of liquid oil in the fatblend. 
[0070] The fatcompositions used were: 

s 



Example 


1 


J 


Rapeseed oil (low erucic) 


33% 


53% 


Palm oil 


30% 


20% 


Palm kernel oil 


15.5% 


15% 


interesterif led mixture as used in example 4 


21.5% 


12% 



[0071 ] Fatblend I had an N20 value of 22. an N30 of 8 and an N35 of 4. Falblend J had an N1 0 value of 26, an N20 
value of 13 and an N35 of 1 . 

[0072] The POP contents of fatblends I and J were about 7% and 5%, respectively. The PPO content was about 1 - 
20 1 .5% in both cases. 

[0073] Using these fatblends. margarines with a fat content of 80% were produced in conventional manner. The prod- 
ucts with fatblend I were packed in wrappers, those with falblend J were packed in tubs. 

[0074] Atthough the products with fatblend I had a very high POP content grains were not found. In sanples of the 
products with fatblend J, atthough their POP content was lower, tropical graininess did occur. These findings illustrate 
25 that rf the liquid oil content became low, we did not ok>serve tropical graininess, even if the POP content was high and 
the content of PPO was insufficient to be effective as inhibitor. 

Clainfis 

30 1. Edible plastic spread consisting of a continuous fatphase and optionally an aqueous phase wherein the fat of the 
latphase: 

Includes at most 5% preferably 0-3% trans unsaturated fetty acid residue, 

* consists of 40 - 90%, preferably 50 - 85 % of liquki oil and 60 - 1 0%, preferably 50 - 1 5% of structuring fat whk:h 
35 structuring fet 

comprises chemically unmodified palm oil or one or more palm oil fractions or a comt>nation of 2 or more 
thereof, and 

includes hydrogenated and/or interesterif ied fat and/or animal fat such that the amount of interesterif ied fat 
40 is at most 70% of the structuring fat. 

* corrtains: 

at most X % symmetrfeal POP triglycerides or 
45 - more than X % symmetrical POP triglycerides and contains asymmetrical PPO triglycerides such that P20 

^16-4(POP/PPO) 

wherein P indicates palmitic acki reskiues, O indicates oleic ackl reskiues. P20 irxJicates the sum of POP 
and PPO triglycerides and X = 3.5. and 

50 * has an N20 ^ 4.5. preferably N20 ^ 5.0. 

2. Spread according to claim 1 , wherein X=3.0 preferably Xs=2.5. 

3. Spread according to claim 1 or daim 2 wherein the fat contains more than X% symmetrical POP triglycerkJes and 
55 contains asymmetrical PPO triglycerides such that P20 ^ 1 5-4(POP/PPO). preferably P20 ^ 1 4-4(P0P/PPO). 

4. Spread according to any one of claims 1 - 3 wherein the fat of the continuous latphase contains 1 - 3.5 % of sym- 
metrical POP triglycerides. 
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5. Spread according to any one of claims 1 -4 wherein the combined amount of palm oil and palm oil stearine is 3 - 
17 %. preferably 5 - 14 % calculated on the weight of the fat while the fat is substantially free from other fractions 
of palm oil. 

6. Spread according to any one of claims 1 -5 wherein the structuring fat includes at nrx)st 50% interesterif ied fat. 

7. Spread according to any one of claims 1-6 wherein the fat of the fatphase has an N20 value of 6-20, preferably 7- 
15. 

8. Process for preparing a spread according to any one of daims 1-7 wherein the composition that is to constitute 
the spread is subjected to cooling and working to cause crystallisation of fat such that the temperature of the com- 
position immediately after the cooling and working treatment is at most 10**C. preferably 0-8**C, more preferably 2 - 
6*»C. 

PatentansprQche 

1. EBbarer plastischer Aufstrich, der aus einer kontinuierlichen Fettphase und fakultativ einer wdBrigen Phase 
besteht worin das Fett der Fettphase : 

hOchstens 5%, vorzugsweise 0 bis 3%. trans-ungesattigte Fettsaurereste einschlieSt, 

* aus 40 bis 90%. vorzugsweise 50 bis 85%, f lussigem Ol und 60 bis 1 0%, vorzugsweise 50 bis 1 5%, strukturie- 
rendem Fett besteht, wetehes strukturierende Fett 

- chemisch unmodifiziertes PalmOl oder eine Oder mehrere PalmOffraktionen oder eine Kbnft)lnation aus 
zwei Oder mehreren davon unrfaBt und 

- hydriertes und/oder interesterifiziertes Fett und/oder tierisches Fett einschlieSt, so daS die Menge an 
interesterifiziertem Fett hOchstens 70% des strukturierenden Fettes ausmacht, 

* enthdit: 

- hOchstens X% symmetrische POP-Triglyceride oder 

- mehr als X% synnmetrische POP-Triglyceride und asymmetrische PPO-Triglyceride enthait so daB P20 
16-4(POP/PPO) ist, worin P Palmrtinsaurereste bedeutet O Olsaurereste bedeutet. P20 die Summe aus 
POP- und PPO-Triglyceriden bedeutet und X « 3,5 ist, und 

* einen N20 ^ 4,5, vorzugsweise N20 k 5,0 aufweist 

2. Aufstrich nach Anspruch 1 , worin X = 3,0, vorzugsweise X = 2,5, ist. 

3. Aufstrk;h nach Anspruch 1 oder 2. worin das Fett mehr als X% symmetrische POP-Triglyceride und asymmetrische 
PPO-Trlglycerlde enthait, so daB P20 ^ 15-4(POP/PPO), vorzugsweise P20 ^ 14-4(POP/PPO) ist. 

4. Aufstrich nach irgendeinem der AnsprOche 1 bis 3. worin das Fett der kontinuierlichen Fettphase 1 bis 3,5% sym- 
metrische POP-Triglyceride enthait. 

5. Aufstrich nach irgendeinem der AnsprOche 1 bis 4. worin die kombinierte Menge aus Palmdl und Palmdistearin 3 
bis 17%, vorzugsweise 5 bis 14%, berechnet auf das Gewicht des Fettes, betrdgt, wdhrend das Fett im wesentii- 
Chen frei von anderen Fraktionen des Palmdis ist. 

6. Aufstrich nach irgendeinem der AnsprOche 1 bis 5. worin das strukturierende Fett hOchstens 50% interesterifizier- 
tes Fett einschlieBt. 

7. Aufstrich nach irgendeinem der AnsprOche 1 bis 6. worin das Fett der Fettphase einen N20-Wert von 6 bis 20, vor- 
zugsweise 7 bis 15. hat 

8. Verfahren zur Herstellung eines Aufstriches nach irgendeinem der AnsprOche 1 bis 7. worin die den Aufstrich aus- 
zumachende Zusammensetzung einem Kuhlen und Beartserten zur Bewirkung einer Krislallisation des Fettes 
unterworfen wird, so daB die Temperatur der Zusammensetzung unmittetoar nach der Kuhl- und Bearbeitungsbe- 
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handlung hOchstens 10°C. vorzugsweise 0 bis 8''C. insbesondere 2 bis G'^C, betrdgt. 
Revendications 

1 . Produit k tartiner malleable comestible consistant en une phase grasse continue et. facultativement, une phase 
aqueuse, dans laquelie la graisse de la phase grasse : 

* connporte au plus 5%. de pr^f^rence 0 d 3% de r6sidu d'acide gras insatur^ trans, 

* consiste en 40 d 90%, de pr^^rence 50 k 85% d*huile liquide et 60 d 1 0%, de pr§f6rence 50 ^ 1 5% de graisse 
structurante, cette graisse structurante 

comprenarrt une huile de palme ou une ou plusieurs fractions d'huile de palme non modif i§e chlmrquement 
ou une combinaison de 2 ou plusieurs de celles-ci, et 

comportarrt une graisse hydrog^6e et/ou interest^rif i6e et/ou une graisse animale de sorts que la quan- 
tity de graisse interest^rifi^e est au plus 70% de la graisse structurante, 

* contient 

au plus X% de triglyc6rides POP sym6triques ou 

plus de X% de triglycerides POP sym^iques et contient des triglycerides PPG asymetriques tels que 
P20 est < ou 6gal k 16-4(POP/PPO), 

P indiquant des r^sidus d'acide palmitique, 0 indiquant des r^sidus d'acide oietque, P20 indiquant la 
somme des triglycerides POP et PPO et X = 3.5, et 

* a une N20 > ou egale k 4,5, de preference k 5,0. 

2. Produit k tartiner selon la revendicatlon 1 , dans lequel X = 3,0, de preference X = 2,5. 

3. Produit k tartiner selon la re\^endication 1 ou 2. dans lequel la graisse contient plus de X% de triglycerides syme- 
triques POP et contient des triglycerides PPO asymetriques de sorts que P20 < ou egal k 15-4(POP/PPO), de pre- 
ference P20 < ou egal k 14-4(POP/PPO). 

4. Produit k tartiner selon I'une quelconque des revendications 1^3, dans lequel la graisse de la phase grasse con- 
tinue contient 1 k 3,5% de triglycerides POP symetriques. 

5. Produit k tartiner selon Tune quelconque des revendications 1^4, dans lequel la quantite connbinee d'huile de 
palme et de stearins d'huile de palme est de 3 ^ 17%. de preference 5 k 14% calcuies par rapport au poids de 
graisse alors que la graisse est sensiblement exempte d'autres fractions d'huile de palme. 

6. Produit k tartiner selon I'une quelconque des revendications 1 d 5, dans lequel la graisse structurante comporte au 
plus 50% de graisse interesterif iee. 

7. Produit k tartiner selon Tune quelconque des revendications 1 d 6, dans lequel la graisse de la phase grasse a une 
valeur N20 de 6 ^ 20. de preference 7^15. 

8. Precede de preparation d'un produit k tartiner selon Tune quelconque des reverxiications 1^7. dans lequel on sou- 
met la composition qui doit constituer le produit k tartiner k un refroidissement et k un travail pour provoquer la cris- 
tallisation de la graisse, de sorts que la temperature de la composition immediatement apres le traitement de 
refroidissement et de travail est au plus de lO'^C, de preference 0 k &*C, mieux 2 k G^'C. 
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Figure 1 
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Fig. lb 
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Figure 2 
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Figure 4 
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Figure 3 
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